T he characteristics of children who visit pediatric emergency departments (EDs) and leave before being seen by a physician are not well documented. Of potential concern are possible adverse outcomes related to a lack of timely assessment and treatment, worsening symptoms and decreased patient satisfaction. Studies conducted in general EDs treating primarily adult patients have shown an increased frequency of patients' leaving without being seen 1 and the effect of leaving on patient satisfaction. 2 Despite the importance of this problem, there is a paucity of studies on this topic in children. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] Adult patients are more likely to leave the ED as waiting times increase, 4, 5, 12 if they perceive difficulties communicating with the staff, or if they have pressing commitments, 4, 12 and they are less likely to leave if length of wait is reduced. 6 Pediatric studies 10, 13 and a survey of pediatric ED directors 1, 4 in North America showed rates of premature departure of 0.2%-3.9%, and a rate of 5.5% was reported from Australia. 11 However, none of the authors of the pediatric studies compared the patients who left without being seen with those who stayed, and only 1 group reported the acuity level of pediatric patients. 11 We performed a study to determine and compare the clinical and sociodemographic characteristics of children who leave the ED without being seen and of those who stay to be seen. We also wanted to discover why pediatric patients leave the ED, and whether and where they are taken by their families for further medical care.
Methods
The study was conducted between July 1 and Oct. 31, 2002, in the Division of Pediatric Emergency Medicine of a tertiary care children's hospital in Toronto serving about 50 000 patients annually. The study was approved by the Research Ethics Board of The Hospital for Sick Children, Toronto. Seven of the 12 ED admitting clerks were trained by one of us (R.D.G.) to seek informed consent from parents. Only families who registered with these clerks were approached regarding participation in the study.
We grouped the study population into those who left without being seen after being registered and triaged and those who were seen by a pediatrician (control group) (ratio of 1:2). The children in the control group were identified by selecting from the alphabetical list of children who visited the ED on the same day the next 2 children who were of the same sex and within 1 year of age of the child who left without being seen. (EDs) and leave before being seen by a physician may present with particular health problems and may be at risk for preventable health outcomes. We compared children who left without being seen with those who stayed and were seen by a pediatrician, and followed all of the study subjects after they left the ED.
Methods:
We asked all parents of children who visited the ED between July 1 and Oct. 31, 2002, to participate. Parents were interviewed by a trained ED research assistant. We abstracted data from the ED medical records. We used the Canadian Emergency Department Triage and Acuity Scale (CTAS) to measure the acuity of the illness or injury. Each child who left without being seen was matched with 2 children who had been seen by selecting the next patients on an alphabetical list by day, sex and age (within 1 year). We did follow-up interviews with parents within 96 hours of the visit to determine the reason for leaving and any treatment and diagnoses received subsequent to the ED visit. Results: Of the 11 087 children seen in the ED during the study period, 289 (3%) left without being seen. Of the 289, the families of 158 (56%) consented to participate in the study and met the study criteria. The case and control groups thus consisted of 158 and 316 children respectively. Of the children who left without being seen, 24 (15%) were triaged as "urgent," and none had a CTAS score of less than 3. group could not be reached after 10 attempts, the family of the next matched child was contacted. We excluded patients older than 18 years and those unaccompanied by adults. Variables obtained from the ED health record included chief complaint, primary care physician (pediatrician or family physician), estimated transportation time from residence to ED, visits to the ED for the same problem in the preceding 48 hours and, for the children who were not seen, time of departure. We conducted a follow-up interview within 96 hours of the visit and obtained information about parent-reported diagnosis and treatment given during subsequent medical care. Families were asked to indicate the reason for leaving the ED from among the following options: "Wait was too long," "Symptoms were better or resolved," "Had other commitments," "Problem with transportation," "Communication difficulty with the triage nurse or registration clerk" or "Other." We also obtained information about the parents' age, number of years in Canada, employment status, marital status, primary language spoken and number of children at home.
The Canadian Emergency Department Triage and Acuity Scare (CTAS), the primary exposure variable used in this study, measures the acuity of the child's illness or injury based on a series of clinical indicators.
14 It is assigned by an experienced registered triage nurse. The score includes the following categories: "resuscitation" (CTAS 1), "emergent" (CTAS 2), "urgent" (CTAS 3), "semi-urgent" (CTAS 4) and "non-urgent" (CTAS 5).
All of the authors agreed on grouping patients' specific complaints into the following categories: medical, medical-infectious, surgical (including minor trauma) and other complaints, including psychiatric. A severe adverse outcome was defined as a need for hospital admission after leaving the ED prematurely. We defined waiting time as the period between the time of registration and the time the nurse went to place the child in the examination room, or as the period between registration and the time the family stated they were leaving or when the nurse noted the child's absence.
After comparing the frequency of each variable in the 2 groups, we performed univariate analysis to demonstrate any differences in each variable between the 2 groups. We also used stepwise multiple logistic regression analysis to assess the association between triage score, time of the visit, time to reach the hospital and leaving without being seen, controlling for potential confounders. Variables were retained in the regression model if the association was significant at a level of 0.05 or less in order to reduce the chance of including a spurious association.
Results
During the study period 11 087 patients were seen in the ED, of whom 289 (3%) left without being seen. Of the 289, the families of 182 (63%) were asked to sign a consent form; only 2 families refused. Of the remaining 180 children, 22 (12%) were excluded, because of an incorrect phone number (11 cases) or because their families could not be reached by phone (7 cases), refused to complete the questionnaire (2 cases) or spoke a language for which we could not find an interpreter (2 cases). The study group thus consisted of 158 children and the control group, 316 children. In the control group 348 families were approached, but we were unable to contact 32 families. None refused to participate.
The characteristics of the 2 groups are given in Table 1 . The children who left without being seen had higher CTAS scores (lower acuity) than the control group. None had a CTAS score of 2 ("emergent"). Twenty-four (15%) had a CTAS score of 3 ("urgent"), compared with 102 children (32%) in the control group. For those who left without being seen, the average length of stay in the ED (and standard deviation [SD]) was 1.9 (1.2) hours for those with higher acuity (CTAS score 3) and 2.1 (1.2) hours for those with lower acuity (CTAS score 4 or 5). Almost all children who left without being seen had a primary care provider. Significantly more children in this group than in the control group were taken elsewhere for care in the 96 hours following their ED visit (63% v. 28%, odds ratio [OR] 4.3, 95% confidence interval [CI] 2.9-6.4). Overall, the rates of subsequent medical visits were comparable for children with higher acuity and those with lower acuity. Among those who left without being seen, similar proportions with higher and lower acuity were taken elsewhere for further medical care (106 [67%] and 98 [62%] respectively). Similar proportions of children in the unseen and seen groups had been taken to another ED in the 48 hours preceding the current visit (3%). About a quarter of the patients in either group were seen on the weekend (Saturday or Sunday).
In the group of patients who left without being seen, the average waiting time from the time they left the ED to the time they were taken elsewhere for follow-up care was 13 (SD 9) hours, compared with 25 (SD 11) hours for the control group (p < 0.001). Only 1 child who left without being seen required subsequent admission to hospital. This was a 3-year-old boy with a minor injury and a CTAS score of 3. On follow-up in our ED he was found to have a limb fracture that required a reduction. Two patients in the control group required subsequent admission: a 15-year-old girl with a psychiatric illness and a 2-year-old with pneumonia were admitted for observation and treatment the day after being discharged from the ED.
Logistic regression of the factors associated with leaving without being seen are presented in Table 1 . Triage score, registration time and estimated travel time to the ED were found to be to be significantly associated with leaving without being seen. Children with a CTAS score of 4 or 5 were more than 4 times as likely to leave than those with a CTAS score of 2 or 3 (OR 4.0, 95% CI 2.2-7.2). Children who left without being seen were significantly more likely than those in the control group to have travelled less than 30 minutes to the hospital and to have registered in the ED between midnight and 4 am (OR 5.9, 95% CI 2.8-12.5). The nature of the complaint, being in a single-parent family and the number of children at home were not associated with leaving without being seen. Children in the premature departure group were more than 4 times as likely as children in the control group to be taken elsewhere for followup care (OR 4.3, 95% CI 2.9-6.4). The characteristics of the children who left without being seen who were triaged as "urgent" (CTAS score 3) are shown in Table 2 .
The reasons that patients reported for leaving the ED included "Wait was too long" (92 [58%]), "Symptoms were Of the 316 patients who stayed for physician assessment, 89 (28%) needed advice only, 51 (16%) received a prescription for antibiotics, and 26 (8%) were admitted, most commonly for infections (8 cases), complicated fractures (4 cases) and asthma (2 cases). Ten (38%) of those admitted received operative treatment.
Interpretation
We found that children who left the ED without being seen had a lower illness or injury acuity level, lived closer to the hospital, were more likely to register in the ED between midnight and 4 am, and were more likely to be taken elsewhere for subsequent medical advice than children who stayed to be seen by a pediatrician.
The rate of leaving without being seen in our study was more than double that reported in a pediatric ED in Chicago 13 and double the median rate reported by 18 pediatric ED directors in the United States 15 but half the rate reported in Australia. 11 More patients in the Chicago study than in our study did not have primary health care providers, so it is possible that parents in the Chicago study used the ED as the primary source of medical care for their child and were therefore less likely to leave the ED. As the sole pediatric hospital in our area, we may have a higher patient load, longer waiting times and higher rate of premature departure. Another possible explanation for the discrepancy is the low reported rate (10%) of spontaneous resolution of symptoms in the Chicago cohort, compared with the rate of 37% in our population.
Previous studies investigating the acuity of patients who left the ED without being seen have given conflicting results. Some studies involving adults have shown a rate of high acuity of 33%, 13, 15 whereas other adult studies 16 as well as 1 pediatric study 10 showed a high acuity rate of only 4%-15%. In the Australian study the acuity of almost all those who left without being seen was nonurgent. 11 One reason for the disparity may be that waiting time is different owing to differences in the total number of patients seen in these EDs. Other factors may include whether the hospital is a primary or tertiary care centre, 5 the number of physicians working in the ED, 17 a higher number of acute cases, the presence of an observation unit 17 and different triage acuity scales. Our finding that 15% of patients who left without being seen had been triaged as "urgent" is of concern. However, only 1 of these children was subsequently admitted to hospital. A total of 63% of the children who left without being seen were taken elsewhere for medical care, where they may have been seen more quickly and been managed equally well.
Our results are consistent with previous studies showing that the time of day when patients arrive at the ED is associated with rates of premature departure for both adults 4 and children. 11 Arriving between midnight and 4 am increases the odds of leaving without being seen by 5.9 compared with arriving between 8 pm and midnight. Being seen on the weekend is also associated with an increase in the rate of premature departure, 13, 17, 18 perhaps owing to higher patient volumes. In our ED, there was no significant difference in the rate between weekdays and the weekend, probably because we have staff available to care for patients with lower acuity 12 hours per day on the weekend, compared with only 6 hours per weekday.
Waiting time is one challenge that EDs face in providing quality care for their patients. In our study, although 37% of the children who left without being seen had resolution of their symptoms while waiting to be seen, most parents felt that they had waited too long. The growing problem of overcrowding of the ED 16, [19] [20] [21] may be one reason for long waiting times. Furthermore, families of children who left without being seen were more likely to live within 30 minutes of the hospital than those who stayed. It is possible that patients who lived closer to the ED came simply because it was faster than seeking health care elsewhere, and perhaps they left without being seen because the families felt they could return quickly if necessary. In contrast, parents who lived further from the hospital tended to stay despite long waiting times, perhaps because of anxiety related to being unable to return in time should the child's symptoms worsen.
One of the strengths of our study is the low probability of recall bias, since patients were interviewed within 96 hours of visiting the ED. Furthermore, the primary exposure variable, the CTAS score, was measured before the decision to leave or patient assessment. However, some of our data were based on information reported by the parents. The sample size and follow-up time may also be limitations. Although 1 patient who initially left without being seen was subsequently admitted to hospital, none of the patients in this group had adverse outcomes. However, these events are relatively rare, and our study may have been underpowered to detect them. Some of the children may have had complications related to their illness after the follow-up period. However, since the follow-up period was the same in both groups, this limits the possibility of differential reporting of follow-up data. In addition, data on waiting times were missing for almost half of the patients who left without being seen, thus precluding an analysis of the influence of actual waiting time on the rate of premature departure.
Our study provides important information about the incidence of premature departure from the pediatric ED. It also provides insight into the clinical and sociodemographic characteristics of patients who leave without being seen and into differences between patients who leave and patients who stay. Further studies can focus on providing more information about the relation between waiting time and premature departure and on examining clinical outcomes of a greater number of children with higher acuity scores who leave without being seen. The effect of leaving the ED without being seen on patient satisfaction and the public image of the ED are other areas for exploration.
